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Summary of Changes

Summary of Changes
for SC19-6210-2
for VM/SP Release 3

Reorganization of this manual

e “Part 1. Understanding CMS”’ contains a new chapter about
communicating with other computer users. Documentation on the CMS
editor has been moved to ‘“Appendix A.” “Chapter 4. What You Can Do
with CMS Commands” provides an overview of the operations that you
might need to perform and the commands that you can use to perform
these operations.

« The chapters in ‘“Part 2. Program Development Using CMS’’ appear in a
new order within the part.

e “Part 3: Learning to Use EXECs” contains overviews of the three EXEC
interpreters. Documentation concerning the CMS EXEC Facility is now in
“Appendix B.”

o The chapters in “Part 4. The HELP Facility” have been condensed to two
chapters.

New Commands for Release 3 of VM/SP

The following CMS commands are new for this release.

CATCHECK - Allows CMS VSAM users to invoke the VSE/VSAM Catalog
Check Service Aid to verify a complete catalog structure.

EXECOS - Resets the OS and VSAM environments under CMS without
returning to the interactive environment.

EXECUPDT - Used to apply updates to a System Product interpreter source
program and create an executable version of the program.

IMMCMD - Establishes or cancels Immediate commands from within an
EXEC.

RESERVE - Allocates all available blocks of a 512-, 1K-, 2K-, or 4K-byte
block formatted minidisk to a unique CMS file.

New Immediate Commands

HI - Halt interpretation terminates execution of all currently executing System
Product interpreter or EXEC 2 EXECs without destroying the environment as
HX would. :

TE - Trace end stops all tracing of your System Product interpreter or EXEC 2
programs or macros.

TS - Trace Start starts tracing your System Product interpreter or EXEC 2
programs or macros.

Summary of Changes i



New CMS Function

DISKID - Obtains information on the physical organization of RESERVEd
minidisk.

New CMS Macro Instructions

ABNEXIT - Sets or clears ABEND exit routines.
IMMCMD - Delcares, clears, or queries Immediate commands.
WAITECB - Waits on an Event control block (ECB) or a list of ECBs.

New CP Command

PER - Monitor certain events in the user’s virtual machine as they occur during
program execution.

The System Product Interpreter
“Part 3. Learning to Use EXECs” describes the System Product interpreter and
provides examples of writing programs in the Restructured Extended Executor
(REXX) language used with the System Product interpreter.

The XEDIT PF Keys
Document changes to the XEDIT PF Keys in HELP files and in other files.

512-byte blocksize
Document support of the 512-byte blocksize for CMS formatted minidisks.

Miscellaneous
This major revision incorporates minor technical and editorial changes.

Summary of Changes
for SC19-6210-1
for VM/SP Release 2

New:
Document changes due to the restructuring of the CMS nucleus.

Support of IOCP and the enhanced ASCII is included.

The following commands and functions are new for Release 2: CMDCALL,
DEFAULTS, EXECIO, FILELIST, GLOBALYV, IDENTIFY, NAMEFIND,
NAMES, NOTE, NUCXDROP, NUCXLOAD, NUCXMAP, PEEK, RDR,
RDRLIST, READCARD, RECEIVE, SENDFILE, TELL, and NUCEXT.
These commands are documented in the VM/SP CMS Command and Macro
Reference.

Changed:
This major revision incorporates minor technical and editorial changes.
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Preface

This publication is intended for the general CMS user. It contains information
describing the interactive facilities of CMS, and includes examples showing you
how to use CMS.

This publication contains four parts, plus appendixes.

“Part 1: Understanding CMS” contains sections that describe, in general terms, the
CMS facilities and the CMS and CP commands that you can use to control your
virtual machine. If you are an experienced programmer who has used interactive
terminal systems before, you may be able to refer directly to the VM/SP CMS
Command and Macro Reference to find specific details about CMS commands that
are summarized in this part. Otherwise, you may need to refer to later sections of
this publication to gain a broader background in using CMS.

The topics discussed in Part 1 are:

Getting Acquainted with VM/SP

VM/SP-CMS Environments and Mode Switching
The CMS File System

What You Can Do with CMS Commands

Editing Your Files

Using Real Printers, Punches, Readers and Tapes
Communicating with Other Computer Users

“Part 2: Program Development Using CMS” is primarily for applications
programmers who want to use CMS to develop and test OS and VSE programs
under CMS.

The topics discussed in Part 2 are:

Programming for the CMS Environment

Developing OS Programs Under CMS

Developing VSE Programs Under CMS

Using Access Method Services and VSAM Under CMS and CMS/DOS
Using the CMS Batch Facility

Debugging Your Programs

L[] L] L L ) L] L]

“Part 3: Learning To Use EXECs” gives detailed information on creating EXEC
procedures to use with CMS.

The topics discussed in Part 3 are:

Introduction to the EXEC Processors

Creating System Product Interpreter EXECs

Creating a PROFILE EXEC

Exchanging Data Between Programs Through the Stack

CMS Commands Used With System Product Interpreter EXECs

“Part 4: The HELP Facility” contains descriptions and examples of the use of
HELP facility format words in creating HELP description files.

o Using the HELP Facility
e Tailoring the HELP Facility

Preface v



Terminology
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“Appendix A: Using the CMS Editor”
“Appendix B: Using the CMS EXEC Facility”

“Appendix C: Considerations for Line-mode Terminals’’ discusses aspects of
VM/SP and CMS that are different or unique when you use these terminals.

“Appendix D: Summary of CMS Commands” lists the commands available in the
CMS command environment.

“Appendix E: Summary of CP Commands” describes the CP command privilege
classes and summarizes the commands available in the CP command environment.

“Appendix F: Sample Terminal Sessions.”

“Glossary” lists and defines terms that are used in this manual.

Some of the following terms are used, for convenience, throughout this publication:

o The term “CMS/DOS” refers to the functions of CMS that become available
when you issue the command

set dos on

CMS/DOS is a part of the normal CMS system, and is not a separate system.
Users who do not use CMS/DOS are sometimes referred to as OS users, since
they use the OS simulation functions of CMS.

« The term “CMS files” refers exclusively to files that are in the fixed block
format used by CMS file system commands. VSAM and OS data sets and VSE
files are not compatible with the CMS file format, and cannot be manipulated
using CMS file system commands.

o The terms “disk” and “virtual disk” are used interchangeably to indicate disks
that are in your CMS virtual machine configuration. Where necessary, a
distinction is made between CMS-formatted disks and disks in OS or VSE
format.

e The term “3270” refers to a series of display devices, namely, the IBM 3275,
3276 Controller Display Station, and 3277, 3278, and 3279 Display Stations.
A specific device type is used only when a distinction is required between
device types.

Information about display terminal usage also applies to the IBM 3138, 3148, and
3158 Display Consoles when used in display mode, unless otherwise noted.

Any information pertaining to the IBM 3284 or 3286 Printer also pertains to the
IBM 3287, 3288, and 3289 printers, unless otherwise noted.

¢ The term “3330” refers to the IBM 3330 Disk Storage Models 1, 2, and 11,
the IBM 3333 Disk Storage and Control Models 1 and 11, and the IBM 3350
Direct Access Storage in 3330 compatibility mode.

e The term “2305” refers to the IBM 2305 Fixed Head Storage, Models 1 and 2.



Prerequisite Publications

Corequisite Publications

o The term “3340” refers to the IBM 3340 Direct Access Storage Facility and
the IBM 3344 Direct Access Storage.

¢ The term “3350” refers to the IBM 3350 Direct Access Storage device when
used in native mode.

o Any information pertaining to the IBM 2741 terminal also applies to the IBM
3767 terminal, unless otherwise noted.

¢ The term “370x” refers to the 3704/3705 Communications Controllers.
o The term “3370” refers to the IBM 3370 Direct Access Storage Device.
o The term “3310” refers to the IBM 3310 Direct Access Storage Device.

e The term “FB-512" refers to the IBM 3370 and 3310 Direct Access Storage
Devices.

For a glossary of VM/SP terms, see the Virtual Machine/System Product Library
Guide and Master Index, GC19-6207.

SCRIPT/VS is a component of the IBM Document Composition Facility program
product, which is available from IBM for a license fee. For additional information

on SCRIPT/ VS usage, see Document Composition Facility: User’s Guide,
SH20-9161.

Virtual Machine/System Product:
Introduction, GC19-6200
Terminal Reference, GC19-6206

A new user of CMS might refer to the VM/SP: CMS Primer, SC24-5236, for
introductory tutorial information on using CMS.

Virtual Machine/System Product:
CMS Command and Macro Reference, SC19-6209
CP Command Reference for General Users, SC19-6211
EXEC 2 Reference, SC24-5219
Operating Systems in a Virtual Machine, GC19-6212
System Messages and Codes, SC19-6204
System Product Editor Command and Macro Reference, SC24-5221
System Product Editor User’s Guide, SC24-5220

System Product Interpreter Reference, SC24-5239
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| System Product Interpreter User’s Guide, SC24-5238
Quick References

There are publications available as quick reference material when you use VM/SP
and CMS. They are:

Virtual Machine/System Product:
Commands (General User), SX20-4401
Commands (Other than General User), SX20-4402 .
EXEC 2 Language, SX24-5124
Quick Guide for Users, $X20-4400
SP Editor Command Language, SX24-5122

System Product Interpreter Reference Summary, SX20-5126
Related VM/SP Publications

Additional descriptions of various CMS functions and commands that are normally
used by system support personnel are described in the following publications:

Virtual Machine/System Product:
|  Instaliation Guide, $C24-5237
Operator’s Guide, SC19-6202
| Planning Guide and Reference, SC19-6201
System Programmer’s Guide, SC19-6203
Information describing the CMS command CPEREP, a command used to generate
output reports from VM/SP’s error recording records, is contained in the Virtual
Machine/System Product OLTSEP and Error Recording Guide, SC19-6205
Details on the use of OS/VS EREP operands, required to make use of CPEREP,
are contained in the OS/VS, DOS/VSE, VM/370 Environmental Recording,
Editing, and Printing Program, GC28-0772.
IPCS CMS commands are described in IBM Virtual Machine Facility/370:

Interactive Problem Control System (IPCS) User’s Guide, GC20-1823, and not in
this publication.

Related Publications for OS Users

For information on OS/VS tape label processing, discussed with “Label Processing
in OS Simulation” in this publication, refer to:

0S/VS1 Data Management Services Guide, GC26-3874

0S/VS2 Data Management Services Guide, GC26-3875
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0S/VS2 Data Management Services Guide, GC26-3875
OS/VS Tape Labels, GC26-3795

Information on the linkage editor is contained in OS/VS Linkage Editor and
Loader, GC26-3813.

Related Publications for VSAM and Access Method Services Users

CMS support of Access Method Services is based on VSE and VSE/VSAM. The
control statements that you can use are described in Using VSE/VSAM Command
and Macros, SC24-5144.

Error messages produced by the Access Method Services program, and return
codes and reason codes, are listed in VSE/VSAM Messages and Codes, SC24-5146.

For a detailed description of VSE/VSAM macros and macro parameters, refer to
the VSE/AF Macro User’s Guide, SC24-5210

For information on OS/VS VSAM macros, refer to OS/VS Virtual Storage Access
Method (VSAM) Programmer’s Guide, GC26-3818.

Information on formatting virtual minidisks using the Device Support Facility
Program is found in the Device Support Facilities User’s Guide and Reference,
GC35-0033.

Related Publications for CMS /DOS Users

The CMS ESERYV command invokes the VSE ESERV program, and uses, as input,
the control statements that you would use in VSE. These control statements are
described in Guide to the DOS/VSE Assembler, GC33-4024.

Linkage editor control statements, used when invoking the linkage editor under
CMS/DOS, are described in VSE/AF System Controi Statements, SC33-4024.

For information on DOS/VSE and CMS/DOS tape label processing, refer to the
following publications:

VSE/AF Tape Labels, SC24-5212
VSE/AF Macro User’s Guide, GC24-5211

For information about using DL/I in the CMS/DOS environment, see DL/I
DOS/VS Data Base Administration, SH24-5011.
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Part 1: Understanding CMS

Learning how to use CMS is not an end in itself: you have specific tasks to do, and
you need to use the computer to perform them. CMS has been designed to make
these tasks easier, but if you are unfamiliar with CMS, then the tasks may seem
more difficult. The information contained in Part 1 of the VM/SP CMS User’s
Guide is organized to help you make the acquaintance of CMS quickly, so that it
enhances, rather than impedes, the performance of your tasks.

Chapter 1, “Getting Acquainted with VM/SP”’ introduces you to VM/SP and its
conversational component, CMS. It should help you to get a picture of how you, at
a terminal, use and interact with the system.

During a terminal session, commands and requests that you enter are processed by
different parts of the system. How and when you can communicate with these
different programs, is described in Chapter 2, “VM/SP Environments and Mode
Switching.”

Almost every CMS command that you enter results in some kind of activity with a
direct access storage device (DASD), known in CMS simply as a disk, or minidisk.
Data and programs are stored on disks in what are called ““files.” Chapter 3, “The
CMS File'System” introduces you to the creation and handling of CMS files.

There are more than two hundred commands and subcommands comprising the
VM/SP language. There are some that you may never need to use; there are others
that you will use over and over again. Chapter 4, “What You Can Do with CMS
Commands” contains a sampling of commands in various functional areas, to give
you a general idea of the kinds of things you can do, and the commands available
to help you do them.-

Chapter 5, “Editing Your Files” contains some of the basic information you need
to create and write a disk file directly from your terminal, or to correct or modify
an existing CMS file.

Chapter 6, “Using Real Printers, Punches, Readers, and Tapes” discusses how to
use tapes and punched cards in CMS, and how to use your virtual printer and
punch to get real output.

Chapter 7, “Communicating with Other Computer Users” discusses the ways in

which you can send information to other users and can receive information from
them.
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Chapter 1. Getting Acquainted with VM/SP

Virtual Machine/System Product (VM/SP) is a program product that controls
“virtual machines.” A virtual machine is the functional equivalent of a real
computer that you control from your terminal, using a command language of verbs
and nouns.

The command languages correspond to the components of VM/SP. CP controls
the resources of the real machine; that is, the physical machine in your computer
room,; it also manages the communications among virtual machines, and between a
virtual machine and the real system. CMS is the conversational operating system
designed specifically to run under CP; it can simulate many of the functions of the
OS and DOS operating systems, so that you can run many OS and DOS programs
in a conversational environment.

Although this publication is concerned primarily with using CMS, it also contains
examples of CP commands with which you, as a CMS user, should be familiar.

How You Communicate With VM/SP

The CP Command Language

When you are running your virtual machine under VM/SP, each command, or
request for work, that you enter on your terminal is processed as it is entered;
usually, you enter one command at a time and commands are processed in the
order that you enter them.

You can enter CP commands from either the CP or CMS environment; but you
cannot enter CMS commands while in the CP environment. The concept of
“environments” in VM/SP is discussed in Chapter 2, “VM/SP Environments and
Mode Switching.”

After you have typed or keyed in the line you wish to enter, you press the Return
or ENTER key on the keyboard. When you press this key, the line you have
entered is passed to the command environment you want to have process it. If you
press this key without entering any data, you have entered a “null line.” Null lines
sometimes have special meanings in VM/SP.

If you make a mistake entering a command line, VM/SP tells you what your
mistake was, and you must enter the line again. The examples in this publication
assume that the command lines are correctly entered.

You can enter commands using any combination of uppercase and lowercase
characters; VM/SP translates your input to uppercase. Examples in this
publication show all user-entered input lines in lowercase characters and system
responses in uppercase characters.

You use CP commands to communicate with the control program. CP commands
control the devices attached to your virtual machine and their characteristics.

For example, if you want to allocate additional disk space for a work area or if you
want to increase the virtual address space assigned to your virtual machine, use the
CP command DEFINE. CP takes care of the space allocation for you and then
allows your virtual machine to use it.
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Or if, for example, you are receiving printed output at your terminal and do not
want to be interrupted by messages from other VM/SP users, you can use the CP
command SET MSG OFF to refuse messages, because it is CP that handles
communication among virtual machines. The CP QUERY SET command displays
the status of the CP SET MSG function and other CP SET command functions.

Using CP commands, you can send messages to the system operator and to other
users, or you can modify the configuration of devices in your virtual machine. CP

. commands are available to all virtual machines using VM/SP. You can invoke

these commands when you are in the virtual machine environment using CMS (or
some other operating system) in your virtual machine.

The CP commands and command privilege classes (not all commands are available
to all users) are listed in Appendix E, “Summary of CP Commands.” The CP
Commands applicable to the average user are discussed in detail in the VM/SP CP
Command Reference for General Users. The rest of the CP commands are
discussed in VM /SP Operator’s Guide. However, because many CP commands are
used with CMS commands, some of the CP commands you will use most frequently
are discussed in this publication, in the context of their usefulness for a CMS
application. To aid you in distinguishing between CMS commands and CP
commands, all CP commands used in examples in this publication are prefaced with
“Cp.»

The CMS command language allows you to create, modify, and debug problem or
application programs and, 1n general, to manipulate data files.

Many OS language processors can be executed under CMS: the assembler, VS
BASIC, OS FORTRAN, VS FORTRAN, OS/VS COBOL, and OS PL/I _
Optimizing and Checkout Compilers. In addition, the DOS/VS COBOL, DOS
PL/I, VS APL, and DOS VS RPG II Program Products are supported. You can
find a comprehensive list of language processors that can be executed under CMS
and relevant publications in the VM/SP Introduction. CMS executes the assembler
and the compilers when you invoke them with CMS commands. The ASSEMBLE
command is used to present examples in this publication; the supported compiler
commands are described in the appropnate DOS and OS program product
documentation.

" When you issue the XEDIT@:(’)‘mmand, you invoke the System Product editor to

create, modify, or manipulate CMS disk files. Once the VM/SP System Product
editor has been invoked, you may execute XEDIT subcommands and use the
System Product interpreter or EXEC 2 macro facility. When you invoke the EDIT
comm‘a%nd,‘the System Product editor places you in CMS (EDIT) migration mode.
In this mode the you can use both EDIT and XEDIT subcommands to modify files.
The System Product interpreter, CMS EXEC interpreter, and the EXEC 2
interpreter provide execution procedures consisting of CP and CMS commands;
they also provide the conditional execution capability of a macro language. The
DEBUG command gives you several program debugging subcommands.

Other CMS commands allow you to read cards from a virtual card reader, punch

‘cards to a virtual card punch, and print records on a virtual printer. Many

comr’nands_ are provided to help you manipulate your virtual disks and files.

You use the HELP command to display at your terminal information on how to use
CP commands and CMS commands, subcommands, and EXECs, and explanations



of CP and CMS messages. You can issue the HELP command when a brief
explanation of syntax, a parameter, or function is sufficient, thereby avoiding
interrupting your terminal session to refer to a manual.

Since you can invoke CP commands from within the CMS virtual machine
environment, the CP and CMS command languages are, for practical purposes, a
single, integrated command language for CMS users.

What You Must Know to Use VM /SP

Before you can use CP and CMS, you should know:

1. how to operate your terminal
2. your userid (user identification) and password.

The Terminal: Your Virtual Console

There are many types of terminals you can use as a VM/SP virtual console. Before
you can conveniently use any of the commands and facilities described in this
publication, you have to familiarize yourself with the terminal you are using.
Generally, you can find information about the type of terminal you are using and
how to use it with VM/SP in the VM/SP Terminal Reference. If your terminal is a
3767, you also need the IBM 3767 Operator’s Guide.

In this publication, examples and usage notes assume that you are using a display
terminal (such as a 3277). If you are using a typewriter style terminal (such as a
2741) consult Appendix C, “Considerations for Line Mode Terminals™ for a
discussion of special techniques that you can use to communicate with VM/SP.

Your Userid and Password: Keys into the System

Your userid is a symbol that identifies your virtual machine to VM/SP and allows
you to gain access to the system. Your password is a symbol that functions as a
protective device ensuring that only those allowed can use your virtual machine.
The userid and password are usually defined by the system programmer for your
installation.

Beginning Your Terminal Session

To establish contact with VM/SP, you switch the terminal device on and VM/SP
responds with some form of the message:

VM/370 online

to let you know that VM/SP is running and that you can use it. If you do not
receive the “VM/370 online” message, see the VM/SP Terminal Reference for
specific directions. You can now press the ENTER key (or equivalent) on your
terminal to clear the display. Now, enter your first command to identify yourself to
VM/SP, the CP LOGON command. If your userid is TIGER, then you type:

cp logon tiger
and press the ENTER key. You only need to type L, because L is short for

LOGON. Remember that throughout this publication all CP command will be
preceded with “CP” so that you can distinguish them from CMS commands.

If VM/SP accepts your userid, it responds by asking you for your password:
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Getting Into CMS

ENTER PASSWORD:

Now, carefully type your password, and press the ENTER key. You may not see
your password as you type it. This is a security measure.and it prevents others
from learning your password. If you receive the message, PASSWORD
INCORRECT, you will have to start over, beginning with the CP LOGON
command. :

After a successful logon, your next step is to load CMS in your virtual machine
using the CP IPL command. IPL stands for Initial Program Load.

cp ipl cms

where “‘cms” is assumed to be the saved system name for your installation’s CMS.
VM/SP responds by displaying a message such as:

VM/SP CMS - 05/16/83> 12:54

to indicate that the IPL command executed successfully. Press the ENTER key

again. VM responds with a message, the last line, known as the ready message,
which may look like this:

R; T=0.01/0.01 08:05:50

At this point you have IPL’ed CMS and you can now enter both CP and CMS
commands.

Your userid may be set up for an automatic IPL, so that you receive a message,
indicating that you are in the CMS command environment, without having to issue
the IPL command.

Note: If this is the first time you are using a new virtual disk assigned to
you, you receive the message:

DMSACC112S 'A(191) "' DEVICE ERROR

and you must “format” the disk, that is, prepare it for use with CMS files. See
“Formatting Virtual Disks” below.

Ending Your Terminal Session
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To end your terminal session, use the CP LOGOFF command. Enter:
cp logoff
and press the ENTER key, or just enter:

cp log
and press the ENTER key, because LOG is short for LOGOFF.

At times you may be running a long program under one userid and wish to use your
terminal for some other work. Then, you can disconnect your terminal using the
CP command DISCONN:



Logon Procedure Summary

I Logoff Procedure Summary

Entering Commands

cp disconn
or

cp disconn hold

Your virtual machine continues to run, and is logged off the system when your
program has finished executing. If you want to regain terminal control of your
virtual machine after disconnecting, log on as you would to begin your terminal
session. Your virtual machine is placed in the CP environment, and to resume its
execution, you use the CP command BEGIN. You should not disconnect your
virtual machine if a program requires an operator response, since the console read
request cannot be satisfied.

Remember to press the ENTER key after you type a command.

1. Enter CP LOGON userid

2. Enter your password when prompted
3. Enter IPL CMS ‘

4. Press the ENTER key again.

| 1. Enter CP LOGOFF

The IBM 3270 display terminal, commonly referred to as a 3270, functions
somewhat differently from a typewriter-style terminal when you use it as a virtual
machine console under VM/SP. Apart from the obvious difference in the way
output is displayed, there are special techniques you can use with a 3270 that you
cannot use on a 2741 or other typewriter terminals. Since the keyboard on a 3270
is never locked during the execution of a command or program, you can enter
successive command lines without waiting for the completion of the previous
command. This stacking function can be combined with the other methods of
stacking lines, such as using the logical line end symbol (#) to stack several
command lines. If you try to enter more lines than the terminal buffer can
accommodate, however, you receive the status message NOT ACCEPTED and you
must wait until the buffer is cleared before you can enter the line.

You will find, as you become accustomed to using a 3270, that the #CP function is
very useful. The #CP function allows you to pass a command line to the control
program immediately, bypassing any processing by the virtual machine (CMS).
The #CP function can be used in any VM/SP environment, and you can enter it
even when a program is executing. You do not have to interrupt a program’s
execution to enter a command line such as:

#cp display psw

to display the current PSW, or:

#cp spool printer class s

to spool your virtual printer.
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RETRIEVE Function

One of the most common user difficulties is typing errors. The RETRIEVE
function provides a convenient and time-saving method of correcting errors without
retyping the entire input. You can use this function by defining a program function
(PF) key for it, using a command such as:

#CP set pfl12 retrieve

If you define a PF key for the RETRIEVE function, VM/SP remembers each input
line entered at the terminal. When you press the PF key, VM/SP redisplays the
latest input line in the input area, so that you can modify and re-enter the data.
This allows you to correct errors, change your input, or repeatedly reissue a
command.

VM/SP actually remembers several input lines. The number of lines remembered
depends on the length of the lines; VM/SP remembers more short lines than long
lines, but it can always remember at least one full input line. Duplicate input lines
(lines that are the same as the previous input) are not remembered because it is not
useful to remember the same line twice. For security reasons, input lines that are
not displayed at the terminal, such as passwords, are never remembered.

When a RETRIEVE program function key is first pressed, VM/SP redisplays the
latest input line. If a RETRIEVE key is pressed again, VM/SP displays the
previous input line. As the key is pressed, VM/SP steps through the input lines
displaying them one at a time. When VM/SP reaches the oldest line that it has
remembered, it cycles back to the latest one again. When an input line is entered,
VM/SP resets itself so that the RETRIEVE program function key starts with the
latest input line.

Note: For CP and CMS commands, there is a simple way to reset the
RETRIEVE function to the latest input line: simply enter a single asterisk
(*), which is treated as a comment by both CP and CMS. Then press the
RETRIEVE program function key once to get the asterisk redisplayed, and
a second time to get the previous input line redisplayed.

Setting Program Function Keys
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If there are CP and CMS commands that you use frequently, you can set the
program function (PF) keys on your terminal to execute them. Some examples of
commands you might wish to catalog on PF keys are:

#CP DISPLAY PSW

#CP QUERY PRINTER ALL
QUERY SEARCH

To set functions keys 1, 2, and 3 to perform these command functions, enter:

cp set pfl immed "#cp display psw
cp set pf2 immed "#cp dquery printer all

- cp set pf3 immed query search ‘ :

When you want to execute a #CP function with a PF key, or you want a PF key to
execute a series of commands, you must use the logical escape symbol (') when
you enter the SET command. For example:

cp set pf5 immed xedit test file"#bo"#input line"#file

sets the PFS5 key as:



XEDIT TEST FILE#BO#INPUT LINE#FILE

The above examples use the IMMED operand of the SET command, which
specifies that the function is performed as soon as you press the PF key. You can
also set a key so that it is delayed; that is, the command or data line is placed in the
user input area. Then, you must press the ENTER key to execute the command.
You may modify the line before you enter it. This is the default setting (DELAY)
for program function keys. For example, you might set a key as:

QUERY DISK X@d

When you press this PF key, the command line is placed in the user input area, with
the cursor positioned following the “(@ logical character delete symbol; you can
enter the mode letter of the disk you are querying before you press the ENTER key
to execute the command. If you enter ‘A’, the resulting command as seen by CMS
is ‘QUERY DISK A’ :

You can set all of your program function keys in your PROFILE EXEC, so they
are set each time you load CMS. You can change a PF key setting any time during
a terminal session, according to your needs.

CP SET PF5 IMMED XEDIT TEST FILE #BO# INPUT

For more details on setting PF keys, see the VM/SP CP Command Reference for
General Users and the VM/SP Terminal Reference.

Display Screen Characteristics

Messages

Status Notices

During a CP or CMS session (other than an edit session) messages and warnings

~ from the system operator or other users are highlighted. This distinguishes these

messages from other output and lessens the possibility of important messages being
lost or ignored. - . S

A major feature of a 3270 display screen is the screen status area, which indicates,
at all times that you are logged on, the current operating condition your virtual
machine is in. Understanding the status conditions can help you use CMS on a
3270 more effectively.

The screen status area indicates one of the following conditions:

CP READ After you log on, this is the first status message you see; it
indicates that the terminal is waiting for a line to be read by
the control program. You can enter only CP commands
when the screen status area indicates a CP READ.

VM READ This status indicates that your terminal is waiting for a line to
be issued to your virtual machine; you may be in the CMS
- environment, in the edit or debug environments, or you may
be executing a program or an EXEC that has issued a read to
the console.
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RUNNING

MORE...

HOLDING

This status means that your virtual machine is operating.
Once you have loaded CMS and are using the CMS
environment; this status is almost continually in effect, even

* when you are not currently executing a command or program.

" You can alter the way this works by using the AUTOREAD
- function of the SET command. When the AUTOREAD

setting is OFF, (the default for display terminals), your
terminal displays a RUNNING status after the execution of
each CMS command. If you want the terminal to be in a VM

‘READ status following each command, issue:

set autoread on

The ON setﬁng is the default for typewriter terminals,
because a read on a typewriter terminal must be accompanied
by the unlocking of the keyboard.

The. advantage of keeping your virtual machine in a running
status even when it is not actually executing a program is that
it makes your terminal ready to receive messages. If your
terminal is waiting for a read, either from CP or from the

-virtual machine, and if a user or a program sends a message

to your virtual console, then the message is not displayed
until you use the ENTER key to enter a command or null
line. When your machine is in a running status, the terminal
console is always ready to accept messages.

If your virtual machine is in the CP environment, and you
want your terminal to be in a running status, you can use the

command: = -

cp sleep

To return to the CP READ status, you must press the PA1
key or the ENTER key.

~ This status indicates that your display screen is full, but that
~ there is more data to be displayed. This message, in addition

to indicating that there is more data, gives you a chance to
freeze your screen’s current display so you can continue to

. . examine it, if necessary.

When you see the screen is in a MORE... status, you can
either: , e \ :

« press the Clear, Cancel, or PA2 keys to clear the screen
and see the next screen, or

o press the ENTER key to hold the screen in its present
status. If you do not do either, then after 60 seconds, the
screen is cleared and the next screen is displayed.

This indicates that you h'avey pressed the ENTER key to
freeze the screen. You must use the Cancel, Clear, or PA2
keys to erase this screen and go on to the next display.



A holding status also results if you have received a message
that appeared on this screen. When the screen becomes full,
it does not automatically pass to the next display after 60
seconds, but waits until you specifically clear the screen.
(This feature ensures that any important messages you
receive are not lost.)

NOT ACCEPTED Indicates that you are trying to enter a command line but the
terminal buffer is full and cannot accept it. This message is
also issued when you attempt to use the 3270 COPY function
and a printer is either not available or not ready.

Additional Display Screen Capabilities

The Extended Highlight feature and the Seven-Color feature are two added
capabilities available for your use. Both features are available on the 3279 Models
2 and 3. If you are using 3278 Model 2, 3, 4, or 5, the options for both features
will be accepted. However, only the highlight feature will be operable.

The CP SCREEN command (with its operands) allows you to chose one of three
highlighting features (blinking, underscore, or reverse video) and one of seven
different colors (red, green, blue, pink, turquoise, yellow, or white) for each screen
area.

If you want the input area to be turquoise without highlighting, you should enter:

cp screen inarea turguois none

Or, if you want the input area pink and the status area yellow with the blinking
highlight, you should enter:

cp screen inarea pink status yellow blink

The CP QUERY SCREEN command displays the color and extended highlight
values currently in effect. For more details on the CP SCREEN command, see
VM/SP CP Command Reference for General Users and for more details on the
terminal display areas, see VM/SP Terminal Reference.

You can tailor your XEDIT screen colors with the XEDIT subéommand SET
COLOR. Refer to the System Product Editor Command and Macro Reference for a
description of the SET COLOR XEDIT subcommand.

How VM/SP Responds to Your Commands

CP and CMS respond differently to different types of requests. All CMS
command responses (and all responses to CP commands that are entered from the
CMS environment) are followed by the CMS ready message. The form of the
ready message can vary, because it can be changed using the SET command. The
long form of the ready message is:

R; T=7.36/19.89 09:26:11

If you have issued the command:

set rdymsg smsg

meaning, set the ready message to the short form, the ready message looks like:

Chapter 1. Getting Acquainted with VM/SP  1-9



R;

When you enter a command line incorrectly, you receive a message, describing the
error. The ready message contains the last 5 digits (4 digits for a negative return
code) from the command. For example:

R(00028) ;
indicates that the return code from the command was 28.

A ready message from the command may contain a negative return code; for
example: ‘

R(-0001);

indicates that the return code from the command was -0001.

Some Sample CP and CMS Command Responses
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If you enter a CP or CMS command that requests information about your virtual
machine, the response should be the information requested. For example, if you
issue the command:

cp display g

CP respends by showing you the contents of your virtual machine’s general
registers, for example:

GPR 0 = 00000003 00003340 000007A0 00000003
GPR 4 = 00000848 C4404040 00000040 00002DFO
GPR 8 = 00000008 000132F8 00002BA0 00002230
GPR 12 = 00003238 FFFFFFFD 50013386 00000000

Similarly, if you issue the CMS command:

listfile * assemble c

you might receive the following information:

JUNK ASSEMBLE C1
MYPROG ASSEMBLE C1

If you enter a CP command to alter your virtual machine configuration or the status
of your spool files, CP responds by telling you that the task is accomplished. The
response to:

cp purge reader all
might be:

0004 FILES PURGED

Some CP commands, those that alter some of the characteristics of your virtual
machine, give you no response at all. If you enter:

cp spool e class x hold

you receive no response from CP.



Certain CMS commands may issue prompting messages, to request you to enter
more information. The SORT command, which sorts CMS disk files, is an
example. If you enter:

sort in file al out file a1l

you are prompted with the message:

DMSSRT604R ENTER SORT FIELDS:

and you can then specify which fields you wish the input records to be sorted on.

Getting Acquainted With CMS

If you have just logged on for the first time, and you want to try a few CMS
commands, enter:

query disk a

the response might look like:
LABEL CUU M STAT CYL TYPE BLKSIZE BLKS USED- (%) BLKS LEFT BLKS TOTAL
PLC191 191 A R/W 13 3380 1024 4864- 80 1181 6045

The response should tell you that you have an A-disk at virtual address 191; it also
provides information such as how much room there is on the disk and how much of
it is used. Again, if you receive an error message that indicates the disk may not be
formatted, see “Formatting Virtual Disks.”

Your A-disk is the disk you use most often in CMS, to contain your CMS files.
Files are collections of data, and may have many purposes. You can invoke the
System Product editor to create and modify files with the XEDIT command. To
create a file named PARTY SUPPLIES, enter:

xedit party supplies

The display will look like Figure 1-1 on page 1-12.
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PARTY SUPPLIES A1 V 132 TRUNC=132 SIZE=0 LINE=0 COL=1 ALT=0
CREATING NEW FILE :

===== % % % TOP OF FILE * * *
| R N - e DU DUPIIPE DU SR SIS DU SO - DUPUPE D AP
===== % % % END OF FILE * % %

====> input_
XEDIT 1 FILE

Figure 1-1. Sample XEDIT Screen

On the command line (next to the arrow) type INPUT and press the ENTER key.
The file is placed in input mode. The cursor is placed automatically on the first line
in the input zone, where you can enter your data. You are writing input lines that
are eventually going to be written onto your A-disk.

Enter the following data:

balloons
cake
party hats
ice cream
guests
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PARTY SUPPLIES A1 V 132 TRUNC=132 SIZE=12 LINE=0 COL=1 ALT=0
INPUT MODE:

* * * TOP OF FILE * * %

I I T~ e, P SR T JUIUAPE DU DL DU - DTS S S T
balloons

cake

party hats

ice cream

guests

====> * * * INPUT ZONE * * *
INPUT-MODE 1 FILE

Figure 1-2. Sample XEDIT Screen In INPUT Mode

Now, press the ENTER key, the screen moves up so that you can enter more data.

When you are finished entering data, press the ENTER key again to return to edit
mode.

To keep this file in permanent storage, you type FILE on the command line and
press the ENTER key. You should see a message that looks something like this:

R;

Even though the file has disappeared from your screen, the editor has saved it on
your disk.

Let’s check and see if the file was really saved. We’ll use the LISTFILE command
to list the files on your A-disk with the filename of PARTY. Enter:

listfile party

you should see the following:

PARTY SUPPLIES A1

Let’s request a display of the file, using the TYPE command. Enter:

type party supplies

You should seé the following:

balloons
cake
party hats
ice cream
guests
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Since you really don’t need this file, you can erase it from your permanent storage
using the ERASE command. Enter:

erase party supplies

When you receive the ready message (R;), you know that the file was erased. Let’s
check to see if it really was erased. Use the LISTFILE command again to list the
files on your A-disk with the filename of PARTY. Since you just erased the file,
you’ll receive the following message:

FILE NOT FOUND.
R(00028) ;

Most CMS commands create or reference disk files, and are as easy to use as the
commands shown above. Your CMS disks are among the most important features
in your VM/SP virtual machine.

Virtual Disks and How They Are Defined

Permanent Virtual Disks
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Under VM/SP, a real direct access storage device (DASD) can be divided into
many small areas, called minidisks. Minidisks, often called virtual disks, are
defined in the VM/SP directory, as extents on real disks. For CMS applications,
you never have to be concerned with the extents of your minidisks; when you use
CMS-formatted minidisks, they are, for practical purposes, functionally the same as
real disks. Minidisks can also be formatted for use with OS or DOS data sets or
VSAM files.

You can have two types of disks, permanent and temporary.

Permanent disks persist across logons and they are defined in the VM/SP
directory entry for your virtual machine.

Temporary disks are automatically destroyed at logoff. Temporary disks are
those you define for your own virtual machine using the CP
DEFINE command, or those attached to your virtual
machine by the system operator.

Both permanent and temporary disks may be attached to your machine during a
terminal session.

The VM/SP directory entry for your userid defines your permanent virtual disks.
Each disk has associated with it an access mode specifying whether you can read
and write on the disk or only read from it (its read/write status). Virtual disk
entries in the VM/SP directory may look like the following:

MDISK 190 2314 000 050 CMS190
MDISK 191 3330 010 005 BDISKE
MDISK 194 3330 010 020 CMsS001
MDISK 195 FB-512 1000 500 FBDISK
MDISK 198 3330 050 010 CMs192
MDISK 19E 3330 010 050 CMS19E

wE=E=E=sw™

The first two fields describe the device MDISK (minidisk) and the virtual address
of the device. Virtual addresses (shown above as 190, 191, and so on), are the
names by which you and VM/SP identify the disk. Each device in your virtual
machine has an address which may or may not correspond to the real address of
the device on the VM/SP system. .



The third field specifies the device type of your virtual disk. For count-key-data

devices, the fourth and fifth fields specify the starting real cylinder at which your
virtual disk logically begins and the number of cylinders allocated to your virtual

disk, respectively. For FB-512 devices, the fourth field specifies the starting real
block numbers where your virtual disk begins, and the fifth field is the number of
blocks allocated to your virtual disk.

The sixth field is the label of the real disk on which the virtual disk is defined and
the seventh field is a letter specifying the read/write mode of the disk; “R”
indicates that the disk is a read-only disk, and “W” indicates that you have
read/write privileges. The MDISK control statement of the Directory Service
Program is described in the VM/SP Planning Guide and Reference.

Defining Temporary Virtual Disks

Formatting Virtual Disks

Using the CP DEFINE command, you can attach a temporary disk to your virtual
machine for the duration of a terminal session. The following command allocates a
10-cylinder temporary disk from a 3330 device and assigns it a virtual address of
291:

cp define t3330 as 291 cyl 10

When you define a minidisk, you can choose any valid address that is not already
assigned to a device in your virtual machine. Valid addresses for minidisks range
from 001 through SFF, for a virtual machine in basic control mode.

Before you can use any new virtual disk, you must format it. This applies to new
disks that have been assigned to you and to temporary disks that you have
allocated with the CP DEFINE command. When you issue the FORMAT
command you must use the virtual address you have defined for the disk and assign
a CMS mode letter, for example:

format 291 ¢

CMS then prompts you with the following message:

DMSFOR603R FORMAT WILL ERASE ALL FILES ON DISK 'C(291)'.
DO YOU WISH TO CONTINUE? (YESINO):

You respond:

yes

CMS then asks you to assign a label for the disk, which may be anything you
choose. Labels can have a maximum of 6 characters. When the message:

DMSFOR605R ENTER DISK LABEL:

is issued, you respond by supplying a disk label. For example, if this is a temporary
disk, you might enter:

scrtch

CMS then erases all the files on that disk, if any existed, and formats the disk for
your use and displays the following messages:
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FORMATTING DISK 'C'
'"10' CYLINDERS FORMATTED ON 'C(291)°'.
R; T=0.15/1.60 " 11:26:03

The FORMAT command should only be used to format CMS disks, that is, disks
you are going to use to contain CMS files. In addition, this command allows you a
choice of physical disk block size as an option. Refer to the VM/SP CMS
Command and Macro Reference for details. Format disks for OS, DOS, or VSAM
applications, using the Device Support Facilities. See the VM/SP Operator’s Guide
for details.

Sharing Virtual Disks: Linking
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Since only one user can own a virtual disk, and there are many occasions that
require users to share data or programs, VM/SP allows you to share virtual disks,
on either a permanent or temporary basis, by “linking.”

Permanent links can be established for you in your VM/SP directory entry. These
disks are then a part of your virtual machine configuration every time you log on.
You can also have another user’s disk temporarily added to your configuration by
using the CP LINK command. For example, if you have a program that uses data
that resides on a disk identified in userid DATA’s configuration as a 194, and you
know that the password assigned to this disk is GO, you could issue the command:

cp link to data 194 as 198 r pass= go!

DATA’s 194 disk is then added to your virtual machine configuration at virtual
address 198.

The “R” in the command line indicates the access mode; in this case, it tells CP
that you only want to read files from this disk and you will not be allowed to write
on it. If you try to issue this command when someone already has write access to
that disk, you will not be able to establish the link. If you want to link to DATA in
any event, you can reissue the LINK command using the access mode RR:

cp link data 194 198 rr gol

The keywords “TO,” “AS,” and “PASS=" are optional; you do not have to specify
them.

However, note that using the RR access allows one user to read a disk while
another is updating the same disk at the same time. This may produce
unpredictable results.

You can also use the CP LINK command to link to your own disks. For example,
if you log on and discover that another user has access to one of your disks, you
may be given read-only access, even if it is a read/write disk. You can request the
other user to detach your disk from his virtual machine, and after he has done so,
you can establish the link:

cp link * 191 191

When you link to your own disks, you can specify the userid as * and you do not
need to specify the access mode or a password.

1 The password cannot be entered on the command line if the password suppression facility was
specified when your system was installed.



You can find more information about the CP LINK command and CP access
modes in VM/SP CP Command Reference for General Users.

Identifying Your Disk To CMS: Accessing

Releasing Virtual Disks

LINK and DEFINE are CP commands: they tell CP to add DASD devices to your
virtual machine configuration. CMS must also know about these disks, and you
must use the ACCESS command to establish a filemode letter for them:

access 194 b

CMS uses filemode letters to manage your files during a terminal session. By using
the ACCESS command you can control:

» Whether you can write on a disk or only read from it (its read/write status).
o The library search order for programs executing in your virtual machine.
« Which disks are to contain the new files that you create.

If you want to know which disks you currently have access to, issue the command:

query search

You might see the following display:

PLC191 191 A R/W
DAT194 198 B R/0O
CMS190 190 s R/0O
CMS19E 19E Y R/O

The first column indicates the label on the disk (assigned when the disk is
formatted), and the second column shows the virtual address assigned to it.

The third column contains the filemode letter. All letters of the alphabet are valid
filemode letters.

The fourth column indicates the read/write status of the disk. The 190 and 19E
disks in this example are read-only disks that contain the CMS nucleus and
disk-resident commands for the CMS system. You will probably use your 191 (A)
disk as your primary read/write work disk.

When you no longer need a disk that you linked or temporarily accessed, then
release that disk. To release a disk, use the CMS RELEASE command:

release c
When you want to assign a currently active filemode letter to another disk, issue
the ACCESS command to assign that filemode letter to another disk. It is not

necessary to release an accessed disk prior to accessing another disk with the same
filemode.

When you no longer need disks in your virtual machine configuration, use the CP
command DETACH to disconnect them from your virtual machine:

cp detach 194
cp detach 291
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If you are going to release and detach the disk at the same time, you can use the
DET option of the RELEASE command:

release 194 (det

When you logoff the disks are released automatically. For more information on
controlling disks in CMS, see “Chapter 3. The CMS File System.”

When you use a 3270 terminal as your virtual machine console, you do not
ordinarily retain a console log, as you do on typewriter terminal. There may be
many circumstances in which you need a printed record of your console output,
whether it be to obtain a copy of program-generated output, or to retain a record
of CP and/or CMS commands that resulted in an error condition. There are two
techniques you can use in VM/SP to obtain hardcopy representations of display
terminal sessions: spooling console output and the 3270 copy function.

The CP SPOOL command provides the CONSOLE operand, which allows you to
begin and end console spooling. You enter:

cp spool console start

when you want to begin recording your terminal session, and:

cp spool console stop

when you have finished. In between, you can periodically close the console file to
release for printing whatever has been spooled thus far:

cp spool console close

Other operands that you can enter are the same as you might specify for any
printer file, such as CLLASS, COPY, CONT, and HOLD.

An alternate technique is to spool your console to your own virtual reader:

cp spool console start * class a

Then, when you close the console file, instead of being released to the CP printer
spool file queue, it is routed to your virtual reader, and you can load it onto your
A-disk as a CMS disk file:

readcard console file

You can then use the editor to examine it (or to delete sections you don’t need)
and use the PRINT command to spool it to the printer.

If you are using a 3270 display terminal, and you have available a 3284, 3286,
3287, 3288, or 3289 printer, you can copy the full screen display currently
appearing on the screen. To copy the screen, you have to assign the copying
function to a program function key, with the SET command:

cp set pf9 copy



Note: The PF key copy function is not available if the printers are
dedicated.

Then, whenever you want to copy a screen display, you can press the PF9 key (or
whichever key you set). The display is printed on any 3270 display printer that is
attached to the same remote control unit as the display terminal. If, when you
press the PF key, the screen status area indicates NOT ACCEPTED, it means that
the printer is either not ready or not available. When you press the PF key and
receive no response, it means that the screen has been copied.

There is a print matrix available to the 3274 and 3276 user that allows control of
the display to printer operations. In addition, a local print key is provided on the
3274 that can be used for copy operations.

Figure 1-3 an example of a 3270 screen display that could be copied on the printer.
When you use the copy function to copy a screen, all 24 lines of the display screen
are copied; the screen status area (indicated as RUNNING in Figure 1-3) is blank
if the 3270 is locally attached. If the 3270 is remotely attached, the entire screen
including the screen status area, is copied. You can use the user input area of your
screen to key in comments, or your name or userid, if several users are spooling
copy files.

DEFINE STORAGE 16384K

STORAGE =
IPL CMS

16384K

VM/SP CMS — 01/30/80 10:00

testl ..

.t.

jones

RUNNING

Figure 1-3. 3270 Screen Display
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Chapter 2. VM/SP Environments and Mode Switching

Any *Class Any*’
CP Command

LOGON

BEGIN3

> CP Environment 1

Any CP Command 2
IPL CMS =]

EXTERNAL

e
/

DEBUG Environment

GO

Any DEBUG Subcommand
RETURN or HX ——1

# CP Command Line

— Execute any DOS Program

4

When you are using VM/SP, your virtual machine can be in one of two possible
‘“environments,” the control program (CP) environment or the virtual machine
environment, which may be CMS. The CMS environment has several
subenvironments, sometimes called “modes.” Each environment or
subenvironment accepts particular commands or subcommands, and each
environment has its own entry and exit paths, responses and error messages. If you
have a good understanding of how the VM/SP environments are related, you can
learn to change environments quickly and use your virtual machine efficiently.

This section introduces the CP and CMS environments that you use and describes:

e Entry and exit paths
+ Command subsets that are valid as input

Figure 2-1 summarizes the VM/SP command environments and lists the commands
and terminal paths that allow you to go from one environment to another.

CMS Subset

Any CMS Subset Command
Any CP Command

HX

RETURN

# CP Command Line

Y

CMS Environment CMS EDIT Environment

Any CMS Command Any CMS EDIT

Any CP Command Subcommand

CMS EDIT fn ft —— ] FILE or QUIT

Execute any OS or -+ Any CMS EDIT Macro

CMS Program CMS

SET DOS ON ——— INPUT > INPUT MODE

DEBUG # CP Command Line

# CP Command Line

f Any Input Line

Carrier return or null line
# CP Command Line

CMS/DOS Environment

Any. CMS Command
Any CMS/DOS Command
Any CP Command

Notes:

# CP Command Line 1 The CP environment may be entered from any other environment

either by using your terminal’s Attention key or equivalent, or by
entering the command # CP.

2 Any CP command that is valid for your privilege class. Any timea
CP command can be entered, it may be prefixed by # CP.

< 3 The BEGIN command returns your virtual machine to the environment

Program Execution

it was in when CP was entered. For example:

HX or (Abend) e if you were in edit or input mode, the current line pointer
(Breakpoint) remains unchanged.
(Address Stop)

® If you were executing a program, execution resumes at the
instruction address indicated in the PSW.

Figure 2-1. VM/SP Environments and Mode Switching
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With the exception of input mode in the edit environment, you can always
determine which environment your virtual machine is in by pressing the Return or
Enter key on a null line. The responses you receive and the environments they
indicate, are:

Response Environment
CP cp

CMS CMS -
CMS (DOS ON) CMS/DOS
CMS SUBSET CMS Subset
DEBUG Debug

When you log on to VM/SP, your virtual machine is in the CP environment. In
this environment, you can enter any CP command that is valid for your privilege
class. This publication assumes that you are a general, or class G, user. You can
find information about the commands that you can use in the VM/SP CP
Command Reference for General Users.

Only CP commands are valid terminal input in the CP environment. You can,
however, preface a CP command line with the characters ‘“CP” or “#CP,” followed
by one or more blanks, although it is not necessary. These functions are described
under “The CMS Environment.”

You can enter CP commands from other VM/SP environments. There may be
times during your terminal session when you want to enter the CP environment to
issue one or more CP commands. You can do this from any other environment by
doing either of two things:

1. Issue the command:

#cp

2. Use your terminal’s Attention key (PA 1 or equivalent). On a 2741 terminal,
you must normally press the Attention key twice, quickly, to enter the CP
environment.

The following message indicates that your virtual machine is in the CP
environment:

CPp

After entering whatever CP commands you need to use, you return your virtual
machine to the environment or mode that it came from by using the CP command:

cp begin

which, literally, begins execution of your virtual machine.

You enter the CMS environment from CP by issuing the IPL. command, which
loads CMS into your virtual storage area. If you are planning to use CMS for your
entire terminal session, you should not have to IPL again unless a program failure
forces you into the CP environment.



EDIT and CMS Subset

When you issue the IPL. command, specify the named system CMS at your
installation. For example:

cp ipl cms

When your virtual machine is in the CMS environment, you can issue any CMS
command and any of the CP commands that are valid for your user privilege class.
You can also execute many of your own OS or DOS programs; the ways you can
execute programs are discussed in Chapter 9, “Developing OS programs under
CMS” and Chapter 10, “Developing VSE Programs Under CMS.”

You can enter CP commands from CMS in any of the following ways:

o  Using the implied CP function of CMS (See Note.)

" e With the CP command

¢  With the #CP function

Note: For the most part, you may enter any CP command directly from the
CMS environment. This implied CP function is controlled by an operand
of the CMS SET command, IMPCP. You can determine whether the
implied CP function is in effect for your virtual machine by entering the
command: ' '

query impcp

If the response is:

IMPCP = OFF

you can change it by entering:

set impcp on

When the implied CP function is set off, you must use either the CP command or
the #CP function to enter CP commands from the CMS environment. CP
commands that you execute in EXEC procedures must always be prefaced by the
CP command, regardless of the implied CP setting. An example of using the CP
command is: ,

cp close punch

When you issue CP commands from the CMS environment either implicitly or with
the CP command, you receive, in addition to the CP response (if any), the CMS
ready message. If you use the #CP function, discussed next, you do not receive the
ready message.

You can preface any CP command line with the characters “#CP,” followed by one
or more blanks. When you enter a CP command this way, the command is
processed by CP immediately; it is as if your virtual machine were actually in the
CP environment.

The System Product editor and the CMS editor are VM/SP facilities that allow you
to create and modify data files that reside on CMS disks. The editor environment,
more commonly called the edit environment, is entered when you issue either of the
CMS commands, XEDIT or EDIT, specifying the identification of a data file you
want to create or modify. Complete information about the System Product editor,
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invoked via the XEDIT command, is found in the VM/SP System Product Editor
Command and Macro Reference and the VM/SP System Product Editor User’s
Guide. For introductory tutorial information about editing, refer to the VM/SP
CMS Primer, : o

xedit party supplies

is an example of how you would enter the edit environment to either create a file
called PARTY SUPPLIES or to make changes to a disk file that already exists
under that name.

When you enter the edit environment your virtual machine is automatically in edit
mode, where you can only issue XEDIT subcommands, CMS commands, or CP
commands prefaced by “#CP.” After you enter the XEDIT subcommand:

input

- data lines that you enter are considered input to the file. To return to edit mode,

you must enter a null line.

If you issue the XEDIT subcommand:

cms

the editor responds:
CMS SUBSET
and your virtual machine is in CMS subset mode. When in CMS subset mode, you

can issue any valid CMS subset command, that is, a CMS command that is allowed
in CMS subset mode. These include:

ACCESS NAMEFIND RDR

CP : NAMES RDRLIST
DISK NOTE READCARD
ERASE NUCXDROP RECEIVE
EXEC NUCXLOAD SENDFILE
EXECIO NUCXMAP SET
FILELIST PEEK STATE
GLOBALV PRINT STATEW
IDENTIFY PUNCH TELL
LISTFILE ‘ QUERY TYPE

You can also issue CP commands. To return to edit mode, you use the special
CMS subset command, RETURN. If you enter the Immediate command HX, your
editing session terminates abnormally and your virtual machine returns to the CMS
environment.

The following is a description of the CMS subset environment as entered by the
‘CMS’ EDIT subcommand.

The CMS Subset Environment: When entering CMS subset mode either for a single
command or until the string ‘RETURN’ is entered, the following processing is done
to ensure that the previous environment is preserved. Upon entry to subset, a
check is made to determine if this entry would constitute a recursion, if so, return
code 1 is returned.

1. STAE, SPIE, and STAX information is saved and then cleared.



DEBUG

2. The OS environment settings are saved and then cleared so that any module
that issues an OSRESET based on these flags will not do so.

3. The read and write pointers from any currently opened files are saved.

4. All files are then closed by a ‘FINIS * * *’, but files with a filemode of 3 are
not erased.

5. Any FSTs that were built by a previous call to STATE are saved.

If the entry to subset was just for the execution of a single command, the entry
message is suppressed and the next command is executed immediately. But, of the
request was to enter CMS subset for an indefinite duration, an announcement of
entry to the CMS subset environment is made. This is done so that a strict
differentiation from the strict command environment is given.

The principle difference in subset is the restriction that any command executed may
not use any storage other than DMSFREE storage and the transient area. This
protects programs which may be running in the USER AREA. Also, any ready
message issued from subset is in the abbreviated form (i.e. identical to SET
RDYMSG SMSG) so that program timing information is not effected for the
command currently in progress at the time of subset entry.

Upon termination of CMS subset mode any settings or values that were saved upon
entry to subset are restored.

When you are finished with an edit session, you return to the CMS environment by
issuing the FILE subcommand, which indicates that all modifications or data
insertions that you have made should be written onto a CMS disk. Otherwise, you
can issue the subcommand QUIT, which tells the editor not to save any
modifications or insertions made since the last time the file was written.

More detailed information about EDIT subcommands and how to use the CMS
editor is contained in this publication in “Appendix A” and in the VM/SP CMS
Command and Macro Reference.

CMS DEBUG is a special CMS facility that provides subcommands to help you
debug programs at your terminal. Your virtual machine enters the debug
environment when you issue the CMS command:

debug

You may want to enter this command after you have loaded a program into storage
and before you begin executing it. At this time you can set “breakpoints,” or
address stops, where you wish to halt your program’s execution so that you can
examine and change the contents of general registers and storage areas. When
these breakpoints are encountered, your virtual machine is placed in the debug
environment. You can also enter the debug environment by issuing the CP
EXTERNAL command, which causes an external interrupt to your virtual machine.

Valid DEBUG subcommands that you can enter in this environment are:
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BREAK g0 - RETURN

CAW GPR ‘ SET
Csw ' HX .. 7~ ' STORE
DEFINE .. . ORIGIN & X

DUMP ‘ PSW
You can also use the #CP function in the debug environment to enter CP
commands. .

You leave the debug environment in any of the following ways:

o If the program you are running completes execution, you are returned to the
-CMS environment.

» If your virtual machine entered the debug environment after a breakpoint was
encountered, it returns to CMS when you issue the DEBUG subcommand:
hx *

"To continue t,hek execution of ‘yoﬁr» program, you use the DEBUG
- subcommand: ' ’

go

« If your virtual machine is in the debug environment and is not executing a
program, the DEBUG subcommand:
hx '

returns it to the CMS environment.

Refer to Chapter 13, ,“Debugging Your Program Using VM/SP” for more
information. -

If you are a VSE user, the CMS/DOS environment provides you with all the CMS
interactive functions and facilities, as well as special CMS/DOS commands which
simulate VSE functions. The CMS/DOS environment becomes active when you
issue the command: ‘

set dos on

When your virtual machine is in the CMS/DOS environment you can issue any
command line that would be valid in the CMS environment, including the facilities
of XEDIT, DEBUG, and EXEC, except for CMS commands or program modules
that load and/or execute programs that use OS macros or functions.

The following commands', are provided in CMS/DOS to test and develop DOS
programs, and to provide access to VSE libraries:

ASSGN . DOSPLI . LISTIO
CATCHECK . DSERV © OPTION
DLBL ESERV. PSERV
DOSLIB = FETCH S RSERV
DOSLKED . FCOBOL . SSERV

Your virtual mvachinev leaves the CMS/DOS environment when you issue the
command: ‘ ‘

set ',_do‘s off



If you reload CMS (with an IPL command) during a terminal session, you must
also reissue the SET DOS ON command. For more information about the
CMS/DOS environment, see Chapter 10, “Developing VSE Programs Under
CMS.”

Interrupting Program Execution

When you are executing a program under CMS or executing a CMS command,
your virtual machine is not available for you to enter commands. There are,
however, ways in which you can interrupt a program and halt its execution, either
temporarily, in which case you can resume its execution, or permanently, in which
case your virtual machine returns to the CMS environment. In both cases, you
interrupt execution by creating an “attention interruption,” which may take two
forms:

« An attention interruption to your virtual machine operating system
« An attention interruption to the control program

These situations result in what are known as virtual machine (VM) or control
program (CP) “reads” being presented to your virtual console. The two keys on
your 3270 keyboard that signal interruptions are the PA1 key -- REQ key on a
3278 Model 2A -- and the Enter key. Throughout this publication, interruption
signaling has been described in terms of the Attention key.

On a typewriter terminal, the Attention key, pressed once, causes a virtual machine
interruption (if the terminal mode is set to VM); you must use it when you want to
enter an Immediate command, such as HT or HX. On a display terminal, you can
enter these commands whenever your virtual machine is in a running status,
without having to signal an interruption before you enter the command.

Sometimes, however, if your terminal is displaying output very rapidly, you must
wait until the screen is full and the screen status area indicates a MORE... status
before you attempt to enter the HT or HX command.

The Enter key can also be used as an interruption signaling key. If you press it
once when your virtual machine is running, you will place your virtual machine in
the VM READ status, so you can enter a command line.

You can enter the CP environment by pressing the PA1 key. Whenever you press
this key, your virtual machine is placed in a CP READ status, and you can enter
any CP command. From the CP environment, you must use the CP command
BEGIN to resume execution of your virtual machine. On a typewriter terminal, the
keyboard unlocks when a read occurs. ‘

Whether you have to press the Attention key once or twice depends on the
terminal mode setting in effect for your virtual machine. This setting is controlled
by the CP TERMINAL command:

cp tberminal mode vm
The setting VM is the default for virtual machines; you do not need to specify it.
The VM setting indicates that one depression of the Attention key sends an

interruption to your virtual machine, and that two depressions results in an
interruption to the control program (CP).
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The CP setting for terminal mode, which is the default for the system operator,
indicates that one depression of the Attention key results in an interruption to the
control program (CP). If you are using your virtual machine to run an operating
system other than CMS, you might wish to use this setting. Issue the command:

cp terminal mode cp

Virtual Machine Interruptions

While a command or program is executing, if you press the ENTER key on a 3270
(or the Attention key once on a 2741), you have created a virtual machine
interruption.

Halting Screen Displays

When your terminal is displaying successive screens of output from a program or a

'~ CMS command, you can use the HT or HX Immediate commands to halt the
display or the execution of the command, respectively. If your terminal is writing.
the information at a very rapid rate, you may have difficulty entering the HT or HX
command. In these circumstances, you can use the PA1 key -- REQ key on a 3278
Model 2A -- or press the Enter key twice to force your terminal to a CP READ
status. Then, you can use the CP command ATTN or REQUEST to signala
virtual machine read. When the screen status area indicates VM READ, you can
enter HX or HT. The program halts execution, your terminal will accept an input
line, and you may:

« Terminate the execution of the program by issuing an Immediate command to
halt execution:

hx
The HX 